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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report (which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

e The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals.® This Checklist
is to be used as the cover for the completed Stormwater Report.

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

Long-Term Pollution Prevention Plan required by Standards 4-6

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8°

e Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification

! The Stormwater Report may also include the lllicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. If it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further efaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

ﬁ»/ _ 3/6/19

Signature and Date

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

[ New development
[] Redevelopment

Mix of New Development and Redevelopment

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

the project:

X No disturbance to any Wetland Resource Areas

X] Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area (Redevelopment Only)
X Minimizing disturbance to existing trees and shrubs
[] LID Site Design Credit Requested:
[ ] Credit1
[ ] Credit2
[ ] Credit3
[] Use of “country drainage” versus curb and gutter conveyance and pipe
[] Bioretention Cells (includes Rain Gardens)
[] Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
[ 1 Treebox Filter
] water Quality Swale
[ 1 Grass Channel
[ 1 Green Roof
[] Other (describe):

Standard 1: No New Untreated Discharges

X No new untreated discharges

X] Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

X] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

Checklist (continued)

Standard 2: Peak Rate Attenuation
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

H
X

X

Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

X

X
[
X

X O

X

[

Soil Analysis provided.

Required Recharge Volume calculation provided.

Required Recharge volume reduced through use of the LID site Design Credits.

Sizing the infiltration, BMPs is based on the following method: Check the method used.

X Static [] Simple Dynamic ] Dynamic Field*

Runoff from all impervious areas at the site discharging to the infiltration BMP.

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to

generate the required recharge volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the maximum
extent practicable for the following reason:

[] Site is comprised solely of C and D soils and/or bedrock at the land surface
[] M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

[] Solid Waste Landfill pursuant to 310 CMR 19.000

] Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

Property includes a M.G.L. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

Checklist (continued)

Standard 3: Recharge (continued)
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

X The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

X Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage restrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL,;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

& o o

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

X

[] is within the Zone Il or Interim Wellhead Protection Area

X is near or to other critical areas

[] is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
] involves runoff from land uses with higher potential pollutant loads.

[] The Required Water Quality Volume is reduced through use of the LID site Design Credits.

X cCalculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.

Checklist (continued)

Standard 4: Water Quality (continued)
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

X The BMP is sized (and calculations provided) based on:

X The ¥%” or 1” Water Quality Volume or

X The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

X The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[ 1 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLS)

[] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

[]
[ ] The NPDES Multi-Sector General Permit does not cover the land use.
[l LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLSs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

[

All exposure has been eliminated.

[

All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

] The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

X The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

X] Critical areas and BMPs are identified in the Stormwater Report.

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum
extent practicable
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Checklist for Stormwater Report

Xl The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

[] Limited Project

] Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

X Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development

with a discharge to a critical area

] Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

[] Bike Path and/or Foot Path
[] Redevelopment Project

X Redevelopment portion of mix of new and redevelopment.

X Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

X The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detall drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)
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Checklist for Stormwater Report

[ ] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

] The project is not covered by a NPDES Construction General Permit.

] The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

X The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

X The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

X Name of the stormwater management system owners;

Party responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;

Description and delineation of public safety features;

X X X X K

Estimated operation and maintenance budget; and

X] Operation and Maintenance Log Form.

] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

] A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

] A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
X The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

] An lllicit Discharge Compliance Statement is attached:;

X NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.
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1.0 INTRODUCTION

This stormwater management report is prepared in support of the proposed residential
development of a 5.9-acre parcel along Grover Street and Thaxton Road in Beverly,
MA. The project consists of constructing a 250-foot long dead-end private roadway
(Thaxton Heights Road) with three new single-family residences.

The proposed project is designed in accordance with the City of Beverly Stormwater
Management Ordinance and Massachusetts Department of Environmental Protection
(MassDEP) Stormwater Management regulations. No work is proposed within
MassDEP jurisdiction however, their regulations establish a framework for evaluating
stormwater management systems for development projects. The narrative below
compares the proposed construction to the MassDEP Stormwater Management
requirements. The proposed drainage system is in full compliance with the standards as
they apply to this combination redevelopment / new development project.

1.1  Existing Conditions

The 5.9-acre project site is mostly undeveloped land that was previously part of a large
parcel of land, mostly located in the Town of Wenham. The Wenham and Beverly
Lands were separated in 2017. A residential development, Spring Hill Estates, was
approved for the Wenham parcel and is currently under construction. The Beverly
project site perimeter consists of the Grover Street right-or way, four single-family
residential properties along Thaxton Road, and a stub roadway connection to Thaxton
Road. The topography of the site consists of sloping terrain to a wetland and
intermittent stream that flows north parallel to Grover Street. The stream is tributary to
the public water supply, Longham Reservoir. A 200-foot wide “Zone A” exists along
both sides of the stream. The Zone A is considered a Critical Area under the MassDEP
Stormwater Management regulations.

1.2 Proposed Conditions

The proposed project involves constructing Thaxton Height Road, a private dead-end
roadway with three single-family residences. The roadway is approximately 250-feet
long with an NFPA compliant hammerhead turning area and an emergency roadway
connection for the Spring Hill Estates subdivision. The development includes municipal
utility services and a modern stormwater drainage system designed for discharges near
a Critical Area. No work is proposed within the Zone A of the 100-foot Buffer Zone
associated with its nearby Bordering Vegetated Wetland. A site plan showing the
proposed development and stormwater management features have been separately
provided.

The proposed project is a mixture of new development and redevelopment. The
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redevelopment portion of the project site is the existing roadway stub to Thaxton Road.
The stub is proposed to be reconstructed and will result in a decrease in impervious
surfaces tributary to Thaxton Road. When complete there will be an overall increase of
impervious surfaces at the project site. The stormwater management system serving
the new impervious surfaces fully meets all stormwater management standards.

2.0 STORMWATER MANAGEMENT STANDARDS

2.1 Standard 1: No New Untreated Discharges

The proposed project consists of one new point source discharge (an outfall pipe).
Stormwater conveyed to the new outfall will be treated by deep-sump catchbasin
pretreatment devices and an infiltration BMP treatment device (subsurface infiltration
fields). Due to the adjacent Zone A critical area, additional pretreatment is required and
will be provided for the roadway by a First Defense proprietary separator treatment
device and by an oil grit separator for the Lot 3 driveway. The annual average TSS
removal for the system is estimated to be 80% per MassDEP guidelines.

The new drainage outfall contains a level spreader device to disperse stormwater to
acceptable velocities to minimize erosion. The level spreader and rip-rap sizing
calculations are provided in Attachment B.1.

2.2 Standard 2: Peak Rate Attenuation

Hydrologic modeling was conducted using the HydroCAD computer model. This model
uses an approximation of Soil Conservation Service TR-20 methods to calculate runoff
rates and volumes based on descriptions of land use, ground characteristics, and size.

The time of concentration (Tc) for each subcatchment was calculated in HydroCAD
using a combination of sheet flow and shallow concentrated flow. Sheet flow uses
roughness coefficients (Manning’s n) and watercourse slope to calculate travel time of
stormwater runoff for each subcatchment. The site was modeled using a maximum of
100-feet of sheet flow. The shallow concentrated flow method was used to determine
the velocity factor along the flow path of the runoff and thereby derive a travel time. The
time of concentration of each subcatchment is the combination of these travel times. A
minimum time of concentration of 6 minutes was used for all subcatchments, for both
existing and proposed conditions.

Stormwater from the proposed development discharges to two design points: 1) towards
Thaxton Road; and 2) towards the wetland system located on-site.

The enclosed drainage calculations show no increase in post-development peak runoff
rates for the 2-, 10-, 25-, and 100-year, 24-hour storm events (see Attachment C for
calculations) for both discharge locations. Comparison of pre- and post-development
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calculation results are summarized below in Tables 1 and 2 for the two discharge

design points.

Table 1 : Comparison of Pre-Development and
Post Development Peak Runoff Rates (cfs)
Towards Thaxton Road

Subcatchment 1

Storm Frequency

2-Year | 10-Year | 25-Year | 100-Year
Pre-Development 0.15 0.26 0.33 0.42
Post-Development 0.15 0.25 0.32 0.41

Table 2 : Comparison of Pre-Development and
Post Development Peak Runoff Rates (cfs)
Towards On-Site Wetland

Subcatchment 2

Storm Frequency

2-Year | 10-Year | 25-Year | 100-Year
Pre-Development 1.08 2.51 3.54 4.88
Post-Development 0.87 1.98 3.30 4.84

Pre-development and post-development runoff volumes have also been compared.

A slight decrease in post-development peak runoff volumes has been calculated for all
storm events. Comparison of pre- and post-development stormwater runoff volume
calculations are summarized below in Table 3 and 4 for the two discharge design

points.

Table 3: Comparison of Pre-Development and
Post Development Peak Runoff Volume (cf)
Towards Thaxton Road

Subcatchment 1 Storm Frequency
2-Year | 10-Year | 25-Year | 100-Year
Pre-Development 479 822 1,051 1,337
Post-Development 452 785 1,010 1,290
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Table 4 : Comparison of Pre-Development and
Post Development Peak Runoff Volume (cf)
Towards On-Site Wetland

Subcatchment 2 Storm Frequency
2-Year | 10-Year | 25-Year | 100-Year
Pre-Development 5,487 11,707 16,245 22,166
Post-Development 4,054 10,130 14,765 20,797

2.3 Standard 3: Recharge

Site soils in the vicinity of the proposed work area are mapped by the United States
Department of Agriculture — Soil Conservation Service (Essex Co. Massachusetts
Southern Part Soil Survey, 1984) as being Canton fine sandy loam and Chatfield-Hollis-
Rock Outcrop. The Canton soils are classified in the ‘B’ hydrologic soil group. The
Chatfield-Hollis Rock Outcrop soils are a mix of the ‘B, C & D’ hydrologic soil groups. A
‘B’ hydrologic soil group was conservatively assigned for this analysis since it results is
the greatest recharge volume.

For B-type soils, the Stormwater Management Guidelines require that a recharge device
be provided with a capacity equal to 0.35-inches times the impervious area. The post-
development new impervious surfaces are approximately 18,352 sf, which yields a
minimum design groundwater recharge volume of approximately 535 cf.

The infiltration devices selected for this project consist of drywells for roof runoff and
subsurface infiltration fields (Stormtech chambers & precast concrete chambers) for
roadway and driveway runoff. The total static recharge capacity of the infiltration
devices is approximately 2,072 cubic feet measured below the relief outlets. The total
storage volume provided substantially exceeds the minimum volume required for this
project. Supporting calculations are provided in Attachment B.2.

Test pits were performed to analyze the subsurface soil conditions at the project site
and assign an exfiltration rate. The native solil in the vicinity of the proposed infiltration
devices is a mix of loamy-sand and sandy-loam. Therefore, the applicable Rawls Rate
used for the drawdown calculations of the stormwater infiltration devices was 1.02
inches per hour (sandy loam soils). At this rate, the proposed infiltration field #1 will
drawdown in approximately 12 hours, infiltration field #2 will drawdown in approximately
24 hours, and the proposed drywells will drawdown in approximately 30 hours. This
drawdown rate is less than the maximum 72-hour time period allowed by MassDEP
Stormwater Management Regulations. Drawdown calculations are provided in
Attachment B.3. Test pit data logs are provided on Sheet C-8 of the subdivision plan
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set.

Infiltration field #1 is designed to provide peak rate attenuation above the 10-year storm
event as well as recharge. MassDEP stormwater guidance requires a groundwater
mounding calculation for infiltration field #1 since there is less than 4 feet of soil
between the bottom of the field and the seasonal high water table (TP4 was terminated
3.3 feet below the bottom of bed; no groundwater observed but assumed at bottom of
hole). The calculation is provided in Attachment B.4. The calculated mound height is
0.19-feet which indicates that the mound will not impact the ability of the basin to
dewater within the required 72 hour period.

2.4  Standard 4: Water Quality

The minimum required water quality treatment volume for the proposed residential
development is one-inch of runoff times the impervious surface area because the
project is located adjacent to a Critical Area (Zone A for surface water supply). The
reader is referred to Water Quality Volume Calculations, Water Quality Flow
Calculations, and TSS Removal Worksheets provided in Attachments B.5 thru B.7.

Stormwater runoff from the proposed building roof will be treated by drywell infiltration
structures which have an 80% TSS removal rate per the MassDEP stormwater
management guidelines. No pretreatment is required for clean roof runoff. The
proposed roadway and driveway impervious surfaces will be pretreated by deep-sump
catchbasins and then treated by subsurface infiltration fields. Additional pretreatment is
provided by First Defense proprietary separator treatment devices prior to infiltration
field #1 and by an oil grit separator prior to infiltration field #2. The treatment trains
have an 80% overall TSS removal rate and minimum 63% pretreatment TSS removal
rate prior to infiltration field #1 and 44% prior to infiltration field #2. A minimum 44%
pretreatment is required per MassDEP regulations.

Capturing and treating stormwater runoff from the existing roadway stub is not required.
The existing impervious surfaces are subject to the stormwater management standards
to the maximum extent practicable (Standard 7: Redevelopment). A further discussion
of Standard 7 is provided below.

As required by the Stormwater Management Standards, a Long-Term Pollution
Prevention Plan is provided in Attachment E. In short, the plan identifies suitable
practices for source control and pollution prevention measures.

2.5 Standard 5: Land Uses with Higher Potential Pollutant Loads

In accordance with the Stormwater Management Standards, the proposed residential
use is not considered a Land Use with Higher Potential Pollutant Loads. Therefore, this
standard does not apply to this project
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2.6  Standard 6: Critical Areas

An unnamed intermittent stream exists in the wetland area on the westerly portion of the
project site. The stream is tributary to the Longham Reservoir public water supply so a
200-foot wide buffer surrounding the stream is established and referred to as a Zone A.
Zone A’s are considered Critical Areas under the Stormwater Management Standards.
Stormwater discharges near or to any critical areas require specific source control and
pollution prevention management. The stormwater management system treatment train
is designed for the more stringent 1-inch water quality volume as documented in
Standard #4 above. The selected stormwater BMPs are consistent with Table CA2 in
the Stormwater Management Handbook. A minimum 44% TSS removal pretreatment is
also provided prior to the infiltration BMPs.

2.7 Standard 7: Redevelopment and Other Projects Subject to the

Standards only to the Maximum Extent Practicable
The new and expanded areas of impervious surfaces meet all standards for new
development. For the existing developed portions of the property (the existing roadway
stub from Thaxton Road) the TSS removal standard is not met. It is not possible to
capture and convey stormwater from this existing impervious area into the proposed
drainage system for treatment due to the location and topography. Stormwater runoff
will continue to drain into the Thaxton Road right-of-way and street drainage system
where some TSS removal occurs.

2.8 Standard 8: Construction Period Pollution Prevention and Erosion

and Sediment Control
Consistent with the NPDES Construction General Permit requirements, a Stormwater
Pollution Prevention Plan (SWPPP) is to be prepared for any project resulting in over 1-
acre of land disturbance. The proposed project will disturb approximately 1.75-acres of
land. In accordance with the Massachusetts Stormwater Management Standards and
the NPDES General Permit, a SWPPP will be prepared prior to land disturbance
commencing. A copy will be provided to the City Engineering Department as part of the
City Erosion Control permit.

2.9 Standard 9: Operation and Maintenance Plan

An Operations & Maintenance plan has been provided in Attachment F. A Homeowners
Association will be responsible for the operation and maintenance of the roadway
drainage system (catchbasin, First Defense treatment device, and infiltration field).
Drywells and pretreatment devices installed on individual lots will be the maintained by
the individual property owners.

2.10 Standard 10: lllicit Discharges
The submitted Long-Term Pollution Prevention Plan (Attachment D) specifies measures
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to prevent illicit discharges from entering the stormwater management system. Source
control and response plans are also specified to prevent illicit discharges from being
conveyed through the stormwater management system.

Consistent with the Massachusetts Stormwater Handbook, a signed lllicit Discharge
Compliance Statement prior to discharging stormwater to the post-construction
stormwater BMP’s. A draft copy of the lllicit Discharge Statement is provided in
attachment G.

3.0 SUMMARY

The proposed drainage system and site development plans for the proposed
development conforms to the City of Beverly Stormwater Management Ordinance and
MassDEP Stormwater Management Regulations. The proposed drainage system will
treat and remove TSS and other pollutants throughout the project area, recharge
groundwater, and minimize erosion. Proper construction and operation and
maintenance of the proposed drainage system are critical to its long-term performance.
To that end, an Operations and Maintenance Plan and Long-Term Pollution Prevention
Plan have been prepared and will be instituted.
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Griffin Engineering Group, LLC
495 Cabot Street, 2nd Floor
Beverly, MA 01915

Phone: 978-927-5111; Fax: 978-927-5103

RIP RAP DISCHARGE DESIGN CALCULATIONS
Job Name: Thaxton Heights Road

Job No: 1729
Date 2/20/2019
Designer J. Blanchette, PE

Checked By:  R. Griffin, PE

BROAD-CRESTED WEIR CALCULATION FOR LEVEL SPREADER
Equations H=(Q/CL)"2/3
H =Head Above Crest (ft)
Q = Discharge from 100-year storm (cfs)
C = Weir Coefficient (Use 3)
L = Weir Length (ft)
Area=L x H
Velocity = Q/Area =

Q (cfs) L (ft) H(ft) [Area (sf) Velocity (ft/sec) Result |
Outfall 1 2.61 18 0.13 2.39 1.09 oK |l
Note: Allowable Velocity for Mulch Ground Cover is 1 to 2 ft/sec.

STONE SIZE
Equation d50 = Do x 0.020 x (Do/ TW) x (Q/D0o”2.5)"1.33
d50 = Diameter of average Stone Size (ft)
Do = Pipe diameter (ft)
TW = Tailwater depth (ft)
Q= Pipe discharge (cfs)

Do=1 ft
TW=15 ft Note: Level Spreader Depth is 18"
Q=261 cfs
d50= 0.05 ft
0.6 in | Use Min. 6" |
Max. Stone Size = 1.5 x d50 = 9in
Min. Thickness = 1.5 x Max = 135 1in
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Griffin Engineering Group, LLC
495 Cabot Street, 2nd Floor
Beverly, MA 01915

Phone: 978-927-5111; Fax: 978-927-5103

RECHARGE VOLUME & BMP DESIGN CALCULATIONS
Job Name: Thaxton Heights Road

Job No: 1729
Date 2/20/2019
Designer J. Blanchette, PE

Checked By:  R. Griffin, PE

Hydraulic Soil Group "B"
Note: Site Soil Group is a mix of "B" & "C". For simplicity, calcs are done using "B" soil group
which yields the greater recharge volume.

Target Depth Factor 0.35 inches x New Impervious Surfaces
Impervious Min. Recharge | Recharge Vol.
Surfaces (sf) Vol. Req'd (cf) Provided (cf) Proposed Recharge Device
P1 1,656 48 0 None. Redevelopment. Reduced in Imp.
P2a 7,535 220 645 Infil. Field #1 - Stormtech Chambers*
P2b 2,056 60 378 (2) 1,000 Gal. Drywells
P2c 2,453 72 293 Infil. Field #2 - (2) 1,000 Gal Drywells**
pP2d 4,568 133 756 (2) 1,000 Gal. Drywells per Lot (4 total)
P2e 84 2 0 None***
18,352 535 2,072

BMP VOLUME SIZING CALCULATIONS:

DRYWELL (Two 1,000 gal. Precast Units)

Excavation Volume =125 W x 145'L x3.5'H = 634 cf
Drywell Outside Volume =5.67'W x 10.5'Lx 3'H = 179 cf
Stone Vol. = Excavation Vol. - 2x Drywell Outside Vol. = 276 cf
Storage Vol. in Stone (40% porosity) = 110 cf
Storage Vol. in Drywell = 1000 gal. / 7.48 gal. per cf = 134 cf
Total Static Storage Volume = 378 cf

*Infiltration Field #1 Static Volume Below Bottom Orifice (See HydrCAD Calc Provided)
**Infiltration Field #2 relief outlet invert is 2-feet above bottom of chamber. The reduced volume is calcuated.
***Not all impervious surfaces are directed to recharge BMPs (Subcatchment P2e). Ratio of total site impervious

area to impervious area draining to recharge facilities is 18352/(18352-84)=1.005. Adjusted minimum recharge
volume is 535 cf x 1.005 = 538 cf. Adequate recharge is provided.
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Thaxton Heights Road

McNiff-Thaxton Type Il 24-hr Rainfall=1.75"
Prepared by Griffin Engineering Group, LLC Printed 2/20/2019
HydroCAD® 10.00 s/n 01316 © 2013 HydroCAD Software Solutions LLC Page 1

Summary for Pond IF1:|Infil. Field #1

Inflow Area = 28,535 sf, 33.61% Impervious, Inflow Depth = 0.27"

Inflow = 0.11cfs@ 12.29 hrs, Volume= 645 cf

Outflow = 0.00cfs @ 24.64 hrs, Volume= 1 cf, Atten=100%, Lag= 741.4 min
Primary = 0.00 cfs @ 24.64 hrs, Volume= 1cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt=0.01 hrs/ 3

Peak Elev= 104.55'|@ 24.64 hrs Surf.Area= 1,018 sf |Storage= 645 cf |

Flood Elev=107.00" Surf.Area= 1,018 sf Storage= 2,123 cf \Storage Volume Provided

Plug-Flow detention time= 895.8 min calculated for 1 cf (0% of inflow) Below Bottom Orifice

Center-of-Mass det. time= 700.5 min ( 1,612.5-912.0)

Volume Invert Avail.Storage Storage Description
#1A 103.50' 959 cf 30.00'W x 33.92'L x 3.50'H Field A
3,562 cf Overall - 1,163 cf Embedded = 2,398 cf x 40.0% Voids
H#2A 104.00' 1,120 cf ADS_StormTech SC-740 x 24 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size=51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
Row Length Adjustment= +0.44' x 6.45 sf X 6 rows

#3 105.50' 23 cf 12.0" Round Pipe Storage Inside #1
L=29.5

#4 104.00' 20 cf 12.0" Round Pipe Storage Inside #1
L= 26.0'

2,123 cf Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing \ Invert Outlet Devices

#1  Primary 104.55' 4.0" Vert. Orifice/Grate C= 0.600|
#2  Primary 106.25'" 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary OutFlow Max=0.00 cfs @ 24.64 hrs HW=104.55" TW=0.00' (Dynamic Tailwater)
1=Orifice/Grate (Orifice Controls 0.00 cfs @ 0.22 fps)
2=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Griffin Engineering Group, LLC
495 Cabot Street, 2nd Floor
Beverly, MA 01915

Phone: 978-927-5111; Fax: 978-927-5103

DRAWDOWN ANALYSIS
Job Name: Thaxton Heights Road

Job No: 1729
Date 2/20/2019
Designer J. Blanchette, PE

Checked By:  R. Griffin, PE

DRAWDOWN CALCULATION:

Equation: Drawdown =D/ IR (hrs)
D = Depth of Water in Structure (in)
IR = Infiltration Rate* (in/hr)

D IR* Drawdown
Infil. Field #1 12.6 1.02 12
Infil. Field #2 24 1.02 24
Roof Drywells 30 1.02 29

* Rawls Rates Used (See Note 1)
MassDEP requires drawdown to be less than 72 hours -> OK

Notes:

1) Soil conditions varied between Sandy Loam and Loamy Sand. Sandy Loam Rawls Rate was
conservatively used for this analysis.

2) Infitration Field #1 bottom is Elev. 103.5, Orifice Elev. is 104.55 (required drawdown depth is 12.6")

3) Infiltation Field #2 chambers storage depth below relief outlet is 24" (see detail)

2) Dywell and Inf. Field #2 chambers storage depth is 30" (see detail)
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GroundwaterSoftware.com - Online Hantush Mounding Calculator
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GroundwaterSoftware.com
520 Chicopee Row

Groton, MA, 01450

Tel: (978) 502-6001

Fax: (978) 477-0250
E-mail Us Here

GroundwaterSoftware.com
Calculator 9 - Groundwater
Mounding Calculator

GROUNDWATER MOUND UNDER A
RECTANGULAR RECHARGE AREA

Using the Hantush (1967) Derivation

Back to Calculators

The equation representing the groundwater mound beneath a rectangular
recharge area is given by:

he, - h2 = (2w [K)VES* ((0. 5L /(/3VT)), (0. 5W /(- AVT)))
where:

v=Kbjg

b = 0.5(h (0) + h(t))

where hp, is the maximum height of the mound; h; is the initial height of the
water table; w is the recharge or percolation rate; K is the hydraulic
conductivity; t is the time of interest; L and W are the length and width of

the rectangular recharge area, and ¢ is the specific yield of the aquifer. S*
is an integral equation given by:

1
a B
S*(a,p) = II.a-rr(_] serf(-f_)dr
’ N7 T
This equation is estimated in the calculator by using a table of values

given by Hantush (1967).

-
Plan View (b} =Width Plan View
{a} = Length -
L
Vertical (w)
Percolation
1 11 Ll || GroundLevel
Cross
Increase in . | . ) Section
Hydraulic I f_.F.___#_'__ﬂ__Mammum Hydraulic Head
Head
|h; Initial Water Level
—

GROUNDWATER MOUND
UNDER A RECTANGULAR

RECHARGE AREA
Using the Hantush (1967) Derivation

http://www.groundwatersoftware.com/calculator 9 hantush mounding.htm
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You can also
perform mounding
calculations with
graphical display
using:

Hydrus
Saturated/Unsaturated

Flow & Transport
Model
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GroundwaterSoftware.com - Online Hantush Mounding Calculator

Inputs

w (Percolation Rate): |2.04 [L/T]
K (Hydraulic Conductivity): |4

[L/T]

S (Specific Yield): |22 [1

t (Time): |2 [T]
hj (Initial Saturated Thickness):

m
a (Length of Recharge Area):

[t

b (Width of Recharge Area):

[t
**KEEP UNITS CONSISTENT**

Calculate

Results

**Note that because of estimations of an
integral function, this is an estimate**

Maximum hydraulic head: |0.28545451 |[L]
Increase in hydraulic head:|0.18545451

[t

Hantush, M.S.(1967). Growth and Decay of

Groundwater-Mounds in Response to
Uniform Percolation, Water Resources
Research vol. 3, no.1, pp 227-234.

Example:

What is the maximum mounding at the
water table if 1000 liters/day of water is
discharged on an area 3 x 4 m after 2
days (all water infiltrates). Given a
hydraulic conductivity of 1 x10® m/s, and
specific yield of 0.01 and an initial
saturated thickness of 2 m.

Your results should yield a maximum
hydraulic head of approximately 3.3 m
and an increase in hydraulic head of 1.3
m.

What might have gone wrong?

- converting from 1000 liters/day to
m/day. Convert to m3/day using 1000
liters/m3, then divide by area to get the
m/day of water infiltrating. This value
should be approximately 0.08 m/day

-converting the hydraulic conductivity to

units of m/day. This value should be
approximately 0.086

Summary

Inputs

w = 0.08 m/day, K = 0.086m/day, S=0.01, t
=2days,hi=2m,a=3m,b=4m
Results

Maximum hydraulic head = 3.3 m
Increase in hydraulic head = 1.3 m

http://www.groundwatersoftware.com/calculator 9 hantush mounding.htm
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GRIFFIN ENGINEERING INPUT NOTES:
Sandy Loam Rawles Rate = 1.02 in/hr
Sandy Loam k = 14.11 um/sec
Time = 2 days
(Assumed Storm + Drawdown Time)
Initial Saturation = 0.1 ft
(No Groundwater Observed in Test Pits)
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Griffin Engineering Group, LLC
495 Cabot Street, 2nd Floor
Beverly, MA 01915

Phone: 978-927-5111; Fax: 978-927-5103

WATER QUALITY VOLUME CALCULATIONS
Job Name: Thaxton Heights Road
Job No: 1729
Date 2/20/2019
Designer J. Blanchette, PE
Checked By: R. Griffin, PE

WATER QUALITY VOLUME AND TSS REMOVAL CALCULATION

Impervious| Treatment | Min. Volume TSS
Surfaces Depth WQV [Provided Treatment Device Provided Removal
(sf) (in) (cf) (cf)
P1 1,656 1.0 138 0 None. Redevelopment. Reduced Imp. 0%
P2a 7,535 1.0 628 645 Infil. Field #1 - Stormtech Chambers 80%
P2b 2,056 1.0 171 378 |(2) 1,000 Gal. Drywells 80%
P2c 2,453 1.0 204 293 Infil. Field #2 - (2) 1,000 Gal Drywells 80%
pP2d 4,568 1.0 381 756 |(2) 1,000 Gal. Drywells per Lot (4 total) 80%
P2e 84 1.0 7 0 None. DeMinimis 0%

Notes

1) WQV = Water Quality Volume

2) 1" Treatment Depth Required for Critical Areas (Zone A)

3) Refer to attached TSS Removal Calculation Worksheets for %TSS removal for each treatment train.
4) See Recharge Calculations for Drywell & Infiltration Fields Provided Volu